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This study focused on human-otter interactions in Slovenia. The aim of the study was to 
obtain data about secondary-school students’ knowledge of and attitudes toward the 
Eurasian otter (Lutra lutra) and its conservation. The survey was carried out in fall 2008 and 
winter 2008-09 and included 273 teenagers. Their average age was 15.57 (SD = 1.01, Min 
= 13, Max = 19). The sample consisted of 92 (33.7%) males and 181 (66.3%) females. 
Participants were asked to complete a detailed self-administered questionnaire with 18 
attitude questions and 8 factual-knowledge questions about Eurasian otter conservation. 
The results showed that teenagers’ attitudes toward the Eurasian otter are favourable and 
pro-conservation. Teenagers’ positive attitudes toward otter conservation were registered 
despite their poor knowledge. The study revealed that better factual knowledge correlates 
with positive attitudes. The data also indicated that females disagreed more strongly than 
males with attitude statements expressing opposition to otter conservation. 
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Introduction 

The Eurasian otter {Lutra lutra) is an apex predator that occurs in various aquatic habitats, where 
it has adapted its foraging behaviour to a broad spectrum of prey such as fish, crayfish, amphibi- 
ans, and birds (Mason & Macdonald, 1986; Kruuk, 1995). The European otter usually exploits a 
linear home range encompassing 5 to 20 km of riverbanks and the surrounding wetlands (Green, 
Green, & Jefferies, 1984; Chanin, 1985). Otters are sensitive to pollution (Mason, 1996; Yama- 
guchi, Gazzard, Scholey, & Macdonald, 2003), and the species has suffered a severe decline in 
most European countries (MacDonald, 1996; Robitaille & Laurence, 2002). The Eurasian otter 
has been listed as an endangered species in the Bern Convention (Council of Europe, 1979), as 
well as in the Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habi- 
tats and of wild fauna and flora (Council of the European Union, 1992), Annex II and Annex IV; 
therefore appropriate conservation measures are of international importance. The Elabitats Direc- 
tive contributes toward ensuring biodiversity by providing legal protection for habitats and spe- 
cies with European importance through an EU-wide network of sites, the Natura 2000 network. 
Protection of Eurasian otter is also important task on a national level. The present study was de- 
veloped as a public campaign within the project LIEE Natura 2000 entitled “Conservation of the 
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Otter Population (Lutra lutra) in the Goricko Region - Phase 1” Goricko region is in the north- 
east of Slovenia neighbouring Austria and Hungary. 

The study focused on Slovenian secondary-school students’ factual knowledge of and atti- 
tudes toward the Eurasian otter and its conservation. Teenagers’ attitudes may be different from 
those of the general public, but because they are future decision-makers we should be aware of 
and respect their views (Bath & Farmer, 2000). Building positive attitudes is necessary for in- 
creasing the pro-environmental behaviour of future citizens (Prokop & Kubiatko, 2008). 

Before entering secondary school Slovenian pupils learn about freshwater ecosystems in the 
7* grade (pupils aged 11 and 12) of primary school (school subject Science). Approximately 20 
hours of curriculum time are devoted towards different types of freshwater ecosystems, their flora 
and fauna, food webs, water pollution and conservation (see Brumen, Glazar, Logaj, Pufic, 
Verckovnik & Zupan, 2002). Eurasian otter is mostly presented as one of the top predators in 
food chains and food webs. In the 8* grade they learn about ecology, biodiversity and nature 
conservation (school subject: biology). The curriculum covers topics like interactions between 
organisms, energy cycles, biodiversity, protected areas and endangered species (Verckovnik, 
Zupan, & Novak, 2000). Eurasian otter is often presented to children as an example of an endan- 
gered species whose existence was jeopardized by destruction of freshwater ecosystems, water 
pollution and hunting. 

In secondary school Slovenian students learn very little about freshwater ecosystems or ot- 
ters in particular. Biology curriculum is mostly devoted to cell biology, genetics, evolution, sys- 
tematic, human biology and ecology (Vilhar, Zupancic, Vicar, Sojar & Devetak, 2008). Eurasian 
otter can be sometimes mentioned while talking about nature protection and natural heritage, 
because Eurasian otter is presented as a symbol of Bern Convention (1979). 

Eurasian otters are native species in Slovenia, but very rarely observed. Usually they are 
seen and talked about by fishermen, hunters or fishpond owners. In everyday talk Slovenians use 
phrase “to throw up like an otter”. This phrase is often used when someone is very sick and vom- 
its a lot. The link between vomiting and otters is unexplainable. Otter is also a symbol presented 
in the flag of small Slovenian Municipality of Gornji Petrovci (northeast of Slovenia). In the last 
five years informal education about Eurasian otter in Slovenia was more intensive as a result of 
afready mentioned project LIFE Natura 2000. Articles, posters, leaflets, film and exhibition were 
presented to public to promote Eurasian otter and its conservation in Slovenia. 

An attitude is defined as a tendency to think, feel, or act positively or negatively toward ob- 
jects in our environment (Eagly & Chaiken, 1993; Petty, 1995). Attitudes toward particular 
groups of animals, or even toward a single species, often function as an element in relatively 
intense and complex conflicts between different human groups over natural resource issues 
(Bath, 1989; Kellert, 1991; Reading & Kellert, 1993; Bjerke, Reitan & Kellert, 1998; Kaczensky, 
Blazic, & Gossow, 2004; Majic, 2007). Of particular importance are attitudes of those most likely 
to be affected by the conflict (Reading & Kellert, 1993). Several studies have demonstrated that 
attitudes toward animals differ between groups delineated by demographic and socioeconomic 
variables such as gender, age, education, and occupation (Kellert, 1996). Generally, people like 
dogs, cats, horses, birds, squirrels, and so on the most and dislike snails, rats, snakes, cock- 
roaches, and spiders (Bjerke & Ostdahl, 2004; Torkar, Praprotnik, & Bajd, 2007). Some studies 
have shown that females are generally more supportive of animal conservation than males (Tay- 
lor & Signal, 2005). In contrast, Bath and Farmer (2000) reported males having more positive 
attitudes toward some large carnivores. However, Herzog (2007) showed that gender differences 
are often overestimated. 

Knowledge about animals is an essential precursor of attitudes toward them (Kellert & 
Westervelt, 1984). Some researchers have confirmed a link between greater knowledge and posi- 
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live attitudes toward animals (e.g., Bath & Farmer, 2000; R 0 skaft, Bjerke, Kaltenborn, Linnell, & 
Andersen, 2003; Prokop, Kubiatko, & Fancovicova, 2008; Prokop & Tunnicliffe, 2008; Prokop, 
Fancovicova, & Kubiatko, 2009), but this relationship is often very weak (Ericsson & Heberlein, 
2003; Kaczensky et ah, 2004). For example, Prokop et ah, (2008) found that factual knowledge 
about birds was positively related to students’ attitudes toward them. More-educated respondents 
showed less fear of large carnivores than less-educated ones (Majic, 2007; Rpskaft et ah, 2003). 
However, a link between knowledge and attitudes is not always clear, and it is also unclear 
whether attitudes lead to increased knowledge or vice versa (Zimmermann, 1996). 

Very little is known about human attitudes toward and knowledge of the Eurasian otter. 
Kranz (2000) reported that in areas where fish farming is an important industry some fish farmers 
perceive otters as an increasing threat to their livelihood. He also reported that in some European 
countries (the Czech Republic and Austria) the otter is perceived as a pest species. Bath and 
Earmer (2000) found that more than one-quarter of teenagers questioned in Northern Ireland were 
afraid to swim in rivers where otters live. They also reported that knowledge levels correlate with 
attitudes, with greater knowledge contributing to more positive attitude toward otters. 

The aims of this study were to determine (1) what knowledge about and attitudes toward the 
Eurasian otter and its conservation Slovenian teenagers have, (2) whether their knowledge and 
attitudes are related, and (3) whether there are any significant differences in attitudes and knowl- 
edge with respect to gender. 


Methods 

The survey was carried out in fall 2008 and winter 2008-09. The sample included 273 Slovenian 
teenagers from secondary schools. We sent by post 310 questionnaires to students attending sec- 
ondary schools located near Natura 2000 sites designated for the Eurasian otter. 276 (89%) ques- 
tioners were returned and three were excluded from analysis, because data were incomplete. The 
sample consisted of 92 (33.7%) males and 181 (66.3%) females. Their average age was 15.57 
years {SD - 1.01, min - 13, max - 19). 

The participants were asked to complete a detailed, self-administered questionnaire with 
eight factual-knowledge questions and 18 attitude statements about the Eurasian otter and its 
conservation. The attitude and knowledge items were developed with the help of two experts on 
otter biology and conservation who are also co-authors of the article. Data entry and analysis was 
conducted using the Statistical Package for the Social Sciences (SPSS). 

The participants’ knowledge was measured by true/false statements and multiple-choice 
questions. Eor a detailed list of knowledge items, see Table 2. Eor each correct answer a score of 
“1” was assigned. Incorrect answers received zero points. A total score of eight factual knowl- 
edge questions and statements was used in the following analysis. 

The participants’ attitudes toward the Eurasian otter and its conservation were measured by 
Likert-type items (Likert, 1932). Attitude items were scored by participants from 1 (strongly 
disagree) to 5 (strongly agree). Items were formulated positively or negatively. In further analysis 
for all statements representing a negative attitude, the scores were reversed. A higher total score 
indicates a more positive attitude toward the Eurasian otter and its conservation. 

Attitude scores were subjected to factor analysis (with varimax rotation) and two factors 
with an eigenvalue greater than 1.5 were derived. These two factors explained 36.5 % of the total 
variance. According to Reckase (1979), the prime factor should explain at least 20 % of the total 
variance. In agreement with this suggestion, the first factor explained 26.6 % of total variance 
and the second factor 9.8 % of the total variance. One item with loadings lower than 0.35 was 
omitted (omitted item: “I agree that road construction or reconstruction should consider animal 
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migration paths and appropriate passages should be built.”), which is similar to what other re- 
searchers have done (e.g., Anastasi, 1996; Palaigeorgiou, Siozos, Konstantakis, & Tsoukalas, 
2005; Prokop et al., 2008). One item loaded with more than one factor (item “Otters are impor- 
tant for maintaining natural balance in freshwater ecosystems.”) was excluded from further 
analysis (Palaigeorgiou et al., 2005, Prokop et al., 2008). Crombach’s alpha coefficient for the 
resulting instrument with 16 items was 0.79. “Concern for Otter Conservation” (alpha = 0.76) 
with nine items and “Opposition to Otter Conservation” (alpha = 0.68) with seven items. Nunna- 
ly (1978) reported, reliability is satisfactory, when alpha is minimally 0.70. And Fraser (1989) 
reported that alpha coefficients in the range 0.58 - 0.81 indicate that the instrument has satisfac- 
tory reliability. All of the dimensions showed acceptable reliability (Anastasi, 1996). The range 
of scores was 16 to 80. A detailed description of item loadings is shown in Table 1. 

We used multivariate analysis of covariance (MANCOVA) for investigating differences in 
our results. Gender was defined as an independent variable, age as co variate, and the attitudes 
and knowledge as dependent variables. Finally we used Pearson’s product moment correlation 
coefficient for exploring the relationship between attitudes and knowledge. We could also com- 
pare means of two groups by simple test of means (t-test), but this statistical technique does not 
allow us to control for other factors. Therefore, we used MANCOVA which is a statistical tech- 
nique that is the extension of analysis of covariance (ANCOVA). MANCOVA was used to filter 
out the influence of age (covariate) on results and at the same time find out if age had any influ- 
ence on results. 


Results 

Knowledge of the Eurasian otter and its conservation 

Out of eight knowledge items, only two were answered correctly by more than 50% of partici- 
pants (Table 2). Almost two-thirds of teenagers knew that otters are protected animal species, and 
just over half of the students knew that otters do not climb trees. The remaining six items were 
correctly answered by less than half of the students. The item with the least frequently correct 
answer is a question about the Eurasian otter’s length, with only 27.5% correct answers. In gen- 
eral, teenagers showed poor factual knowledge. Only 70 (25.6%) of all teenagers answered more 
than 50% of the questions correctly. 

We examined gender and age differences in knowledge about the Eurasian otter and its con- 
servation. Gender (E(l,247) = 1.916, p - 0.168) and age {F - 2.711, p = 0.101) didn’t have any 
significant influence on students’ knowledge. 

Attitudes toward the Eurasian otter and its conservation 

Detailed description of items from Concern for Otter Conservation Dimension: Overall, the mean 
score (3.62) in this inquiry indicates that teenagers possessed pro-conservation attitudes toward 
the Eurasian otter. The majority (95%) of teenagers (strongly) agreed that it is important to main- 
tain a healthy population of Eurasian otters in Slovenia and that endangered species like otters 
have a right to live in Slovenia (88%). Only a minority (26%) of teenagers (strongly) agreed that 
the existence of otters in Slovenia has a positive impact on tourism. The majority (92%) of teen- 
agers also (strongly) agreed it is important to maintain the otter population in the future and they 
supported otter conservation whether or not they would get to see otters themselves (78%). Only 
half (55%) of them supported otter conservation for future generations, and less than half (48%) 
supported it for other people’s enjoyment. One-third (32%) of teenagers were willing to contrib- 
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Table 1. Factor analysis (with varimax rotation) for students’ attitudes toward 
the Eurasian otter and its conservation 



Dimension 


Concern for Otter 
Conservation 

Opposition to Otter 
Conservation 

Positive feelings toward the Eurasian otter. 

0.537 

0.317 

It is important to maintain a healthy Eurasian 
otter population in Slovenia. 

0.637 

0.256 

Otters have positive impact on tourism in Slove- 
nia. 

0.535 

0.015 

Eurasian otters reduce fish and crayfish popula- 
tions to unacceptable levels. 

-0.017 

0.483 

There are too many otters in Slovenia and they 
are a great danger to the balance of water organ- 
isms. 

0.187 

0.546 

The law should allow otter hunting. 

0.166 

0.606 

The Eurasian otter is a dangerous beast. 

0.050 

0.615 

It is important to maintain the Eurasian otter 
population in Slovenia in the future. 

0.520 

0.347 

It is unnecessary to maintain the Eurasian otter 
population in Slovenia because they also exist in 
other parts of Europe. 

0.160 

0.539 

It is important to maintain the Eurasian otter 
population for future generations. 

0.543 

0.089 

Whether or not I get to see otters, it is important 
to me that they exist in Slovenia. 

0.691 

0.105 

It is important to me if other people enjoy the 
otter’s existence in Slovenia. 

0.598 

-0.102 

Endangered species, like the Eurasian otter, have 
a right to live in Slovenia. 

0.521 

0.285 

If a Eurasian otter repeatedly causes damage to a 
fishpond, I would agree with killing this animal. 

0.091 

0.728 

I agree with the statement that riverbanks or 
lakeshores should be cleared even though this 
reduces the habitat of many freshwater animals, 
including otters. 

0.212 

0.354 

I am willing to contribute (work, money, etc.) to 
Eurasian otter conservation in Slovenia. 

0.540 

0.204 

Eigenvalues 

4.680 

1.588 


ute work or money for otter conservation. Interestingly, only 6 (2%) of all teenagers expressed 
negative feelings toward otters. 

Detailed description of items from Opposition to Otter Conservation Dimension: The mean 
score (2.12) indicates that teenagers generally disagree with attitude statements in this dimension. 
Only a few (11%) of them (strongly) agreed that otters reduce fish and crayfish populations to an 
unacceptable level. Similarly, only 8% (strongly) agreed that the law should allow otter hunting. 
Furthermore, only 3% agreed that otters are a threat to the balance of water ecosystems and 3% 
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Table 2. Teenagers’ knowledge of the Eurasian otter 
(the choices are in parentheses and the correct one is underlined) 



Responded 
correctly (%) 

Don’t know 
(%) 

The Eurasian otter can eat up to ... of fish per day. (0.3 kg / 0.6 kg 
/ 1 kg / 1 .5 kg / 2 kg / more / don’t know) 

35.5 

36.6 

The otter chews bark, including that of fruit trees, (true / false / 
don’t know) 

39.6 

46.5 

The Eurasian otter is active mostly at dusk and at night, (true / false 
/ don’t know) 

37.7 

42.1 

Eurasian otters have well-developed claws enabling them to climb 
trees and hunt young birds, (true / false / don’t know) 

53.5 

33.0 

The Eurasian otter’s length (including its tail) is . . . (0.5 m / 0.8 m 
/ 1.2 m / 1.5 m / don’t know) 

27.5 

24.2 

The Eurasian otter is a protected animal species in Slovenia, (true / 
false / don’t know) 

64.1 

28.6 

The Eurasian otter is a ... in Slovenia, (native species / non-native 
species introduced by humans / don’t know) 

39.9 

29.3 

In areas with a high density of Eurasian otters we can often find 
well conserved watercourses, with naturally shaped streams and 
riversides with rich vegetation, (true / false / don’t know) 

46.5 

45.4 


agreed that otters are dangerous beasts. As expected, with respect to results from the first dimen- 
sion, only 7% of teenagers agreed that it is unnecessary to protect otters in Slovenia because they 
also exist in other European countries. Only 9% of teenagers (strongly) agreed with killing an 
otter if it repeatedly causes damage to a fishpond. Last but not least, only 17% of teenagers 
agreed with the statement that riverbanks or lakeshores should be cleared despite the fact that this 
reduces the habitat for many freshwater animals, including otters. 

Influence of gender (E(l,247) = 4.216, p - 0.041) for overall attitudes toward otter conser- 
vation was significant, and age {F - 2.541, p = 0.1 12) wasn’t. Females expressed more positive 
attitudes toward Eurasian otter and its conservation than males. 

The difference between males and females in the total score of attitudes in the Opposition to 
Otter Conservation Dimension was found to be significant (F(l,247) = 4.104, p - 0.044), but 
gender differences in the Concern for Otter Conservation Dimension were not significant 
(E(l,247) = 1.676, p - 0.197). Females more strongly disagreed with attitude statements in Op- 
position to Otter Conservation Dimension than males (Figure 1). The influence of age in the 
Concern for Otter Conservation Dimension and the Opposition to Otter Conservation Dimension 
was also examined and no significant differences were found. 

Next, we found out that students with greater knowledge had more positive attitudes toward 
the Eurasian otter and its conservation (Figure 2). However, more detailed examination of the 
two categories revealed that the Concern for Otter Conservation Dimension displayed a low posi- 
tive correlation with the student’s knowledge (r = 0.153; p - 0.015; n - 273) and the Opposition 
to Otter Conservation Dimension displayed more significant negative correlation with the knowl- 
edge {r - -0.315; p < 0.001; n - 273). This means that greater knowledge especially reduces the 
student’s opposition to otter conservation. 
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Figure 1 . Comparison of gender differences in attitude dimensions 


Discussion 

The Slovenian teenagers had poor factual knowledge of Eurasian otters and their conservation. 
Gender and age did not influence on total score of knowledge. Eurasian otters are rarely observed 
in nature. They are usually seen and talked about by fishermen, hunters or fishpond owners. The 
lack of actual experiences with these animals could be one of the main reasons for the poor fac- 
tual knowledge among teenagers. Despite some communicational and educational efforts in the 
last few years results do not show any major progress in teenager’s level of knowledge about 
Eurasian otters and their conservation. But this could be changed in future if the results of the 
project LIEE Natura 2000 and other educational efforts will be efficiently implemented and used 
by educators in Slovenia. Teenagers nevertheless showed positive attitudes toward otter conser- 
vation. Teenagers showed more positive attitudes toward otters in the Concern for Otter Conser- 
vation Dimension in comparison to the Opposition to Otter Conservation Dimension. 

Knowledge about animals is considered an essential precursor of attitudes toward them 
(Kellert & Westervelt, 1984). This study confirmed a weak link between teenagers’ knowledge 
and attitudes. Greater factual knowledge correlated with positive attitudes toward the Eurasian 
otter and its conservation. Similar results were found in some previous studies (Bath & Earmer, 
2000; Rpskaft et ah, 2003; Prokop et al., 2008; Prokop & Tunnicliffe, 2008; Prokop et ah, 2009). 
A closer look at the correlation showed that the Opposition to Otter Conservation Dimension has 
a much stronger negative correlation with greater factual knowledge than the Concern for Otter 
Conservation Dimension. This indicates that greater knowledge above all reduces opposition to 
conservation activities and other negative attitudes toward otters. This is an important issue in 
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Figure 2. Relationship between the knowledge of and attitudes toward 
the Eurasian otter and its conservation (r = 0.27, p < .001, n - 253) 


intense and complex conflicts between different human groups over natural resource issues, for 
example, attitudes toward large carnivores (Bath, 1989; Kellert, 1991; Bjerke et al., 1998; Kac- 
zensky et al., 2004; Majic, 2007). 

In contrast to Bath and Farmer’s (2000) study, this research showed that Slovenian teenagers 
have almost no fear of otters. Because Slovenia is a country where humans successfully coexist 
with large carnivorous species, such as the brown bear, grey wolf, Eurasian lynx, and golden 
jackal, this result is not a great surprise. 

Previous studies have demonstrated that attitudes toward animals differ between groups de- 
lineated by demographic variables (Kellert, 1996). We were interested in age and gender differ- 
ences. Although males and females were both generally positive toward otter conservation, there 
were some significant differences in attitudes in favour of females. They more strongly disagreed 
with attitude statements in Opposition to Otter Conservation dimension than males. These data 
confirm that females are more supportive of animal conservation and protection (Taylor & Sig- 
nal, 2005). We did not found any significant age differences in attitudes toward Eurasian Otter 
Conservation. 


Conclusion 

Overall, we can conclude that Slovenian teenagers showed positive attitudes toward Eurasian 
otter conservation and that they have a clear vision of freshwaters with otters in them. Teenagers 
with greater knowledge had more positive attitudes. Eemales were more supportive of otter con- 
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servation than males and age was not significant factor. Knowing more facts and information will 
not always result in more supportive attitudes (for example, see Reading & Kellert, 1993). Fur- 
ther research is needed and necessary to determine other factors influencing teenagers’ attitudes 
toward otter conservation, such as social norms, personal values and experiences. 

Because teenagers are future decision-makers and citizens (Bath & Farmer, 2000; Prokop & 
Kuhiatko, 2008), we should not underestimate the importance of conservation education. More 
attention to conservation education programs, both formal (e.g., in schools) and informal (e.g., 
documentary films, hooks, the internet, and visitor centers), is needed. The Eurasian otter is an 
apex predator and endangered animal species living in freshwaters (Mason & Macdonald, 1986; 
Kruuk, 1995), and it could therefore he considered good educational material for conservation, 
also covering a large number of naturally co-occurring species and various other components of 
freshwater ecosystems. 
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Slovenya’daki ogrencilerin Avrasya Su Samuruna yonelik 
bilgileri ve tutumlari 


Bu 9ali§ma Slovenya’daki insan-su samuru etkile§imleri iizerme odaklanmi§tir. (^ali§manm 
amaci Use ogreneilerinin Avrasya su samuruna yonelik bilgi ve tutumlari ile ilgili veriyi 
elde etmekti. Anket 273 ogrenei ile 2008-2009 yilmda surdurulmu§tiir. Ogreneilerin 
ortalama ya§i 15.57 idi. Katilimeilara 18 tutum ve 8 bilgi sorusunu i9eren bir anket 
uygulanmi§tir. Sonu9lar ogreneilerin su samuruna yonelik tutumlarmm olumlu oldugunu 
gostermektedir. Ogreneilerin olumlu tutumlari onlarm zayif bilgilerine ragmen 
bulunmu§tur. (^ali§ma iyi ger9ek bilginin pozitif tutumlarla ili§kili oldugunu a9iga 
9ikarmi§tir. Sonu9lar ayni zamanda bayan ogrencilerin koruma ile ilgili karsi 9ikan 
maddelere erkek ogrencilerden daha fazla kar§i 9iktiklarini gostermektedirler. 

Anahtar keliemeler; tutumlar, bilgi, Avrasya Su Samuru, doga koruma, ogrenciler 



